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ABSTRACT
We use PIAAC data to study the relationship between parental
education and educational success among adults from 23
advanced economies. We consider educational success in
terms of both educational attainment (formal qualiﬁcations)
and educational achievement (competencies) and in both abso-
lute and relative terms (i.e. as the individual’s rank in the dis-
tribution of educational success). Parental education eﬀects are
stronger for educational attainment than for achievement in all
countries. Cross-national variation in the strength of social back-
ground eﬀects follows broadly similar patterns for the diﬀerent
ways of measuring success, but a few countries combine rela-
tively strong achievement with relatively weak attainment
eﬀects and vice versa. Tracking in secondary education is asso-
ciated with stronger background eﬀects for educational attain-
ment but not for achievement. Greater prevalence of formal
(non-formal) AET is associated with stronger (weaker) back-
ground eﬀects for both attainment and achievement, while
vocational orientation of upper secondary education does not
matter much.
KEYWORDS
Educational attainment;
secondary education
systems; tracking;
competencies; PIAAC
Introduction
Educational success is crucial for life outcomes. However, what educational success
means has been deﬁned quite diﬀerently in previous research. Some studies look at
educational certiﬁcates, others at competencies – and while related, they capture distinct
dimensions of educational success. Moreover, labour market research shows that both
certiﬁcates and competencies predict labour market attainment, even after accounting for
the respective other dimension of educational success (e.g. Heisig and Solga 2017).
According to Checchi and van de Werfhorst (2018, 137), competencies might even be
‘a more important predictor of earnings inequality than educational attainment.’ Hence,
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education and labour market research should be interested in both educational attain-
ment (educational degrees) and educational achievement (competencies).
The dual focus on attainment and achievement also characterises the literature
on social background eﬀects, which has demonstrated that social origin – in terms
of parental education or class – is an important determinant of educational
success. In recent years, this literature has increasingly investigated how back-
ground eﬀects vary according to national education systems and other contextual
factors. A ﬁrst group of studies uses data on adults and typically measures
educational success as educational attainment (e.g. Bernardi and Ballarino 2014;
Breen et al. 2009; Pfeﬀer 2015). A second group uses data on school-aged children
(e.g. from the PISA studies) and analyses social background eﬀects on competen-
cies or test scores, that is, on educational achievement (e.g. Horn 2009; Marks
2005). So far it has not been thoroughly investigated if cross-national diﬀerences
in social background eﬀects are robust across these diﬀerent conceptualisations of
educational success (an exception is the 2007 study by Brunello and Checchi
discussed below).
Why might the measure of educational success aﬀect our conclusions concern-
ing the strength of social background eﬀects? First, background eﬀects might be
systematically stronger for educational degrees than for actual competencies; for
example, because parents may ﬁnd it easier to optimise their children’s level of
formal qualiﬁcations than their level of competencies (Erikson and Jonsson 1996;
Breen and Goldthorpe 1997). Second, while higher degrees tend to be associated
with higher competencies, studies show that the strength of the relationship varies
considerably across countries (Heisig and Solga 2015; Park and Kyei 2011).
Whether these diﬀerences in the degree-competency-relationship translate into
diﬀerences in the magnitude of social background eﬀects remains an open ques-
tion. Third, national education systems (e.g. in terms of tracking, vocational
orientation, or adult education and training) might be diﬀerently associated with
social inequalities in attainment vs. achievement. For example, Brunello and
Checchi (2007) ﬁnd that tracking in secondary education reinforces family back-
ground eﬀects for educational attainment but not for literacy proﬁciency. This is
a somewhat puzzling result that deserves re-examination, if only because serious
problems with Brunello and Checchi’s primary source of competency data, the
mid-1990s IALS (International Adult Literacy Survey), have emerged in recent
years (for details, see Gesthuizen, Solga, and Ralf 2011; Solga 2014).
Against this backdrop, we use data from the Programme for the International
Assessment of Adult Competencies (PIAAC) to study the strength of social back-
ground eﬀects on attainment and achievement. We investigate, a), whether cross-
country diﬀerences in background eﬀects are larger for attainment or achievement
and, b), how the strength of background eﬀects on attainment/achievement is
related to national education systems. In addition to tracking and vocational orien-
tation in secondary education, both of which feature prominently in previous
research, we explore the role of country diﬀerences in the prevalence of (formal
and non-formal) adult education and training. As a further contribution, c), we not
only study inequalities in individuals’ absolute level of educational success but also
in their relative rank in the distributions of degrees and competencies. We thus take
2 J. P. HEISIG ET AL.
up recent debates about the ‘positionality’ of education (Shavit and Park 2016; see
also Hirsch 1978).
Theoretical considerations and previous research
We study cross-national variation in social background eﬀects on educational attainment
(e.g. years of education) and achievement (e.g. numeracy skills). In this section, we
discuss why the strength of background eﬀects might be diﬀerent for the two dimensions
of educational success and how national education systems might moderate the impor-
tance of social background.
Attainment vs. achievement
There are at least four reasons why social background might be more strongly related to
degrees than to cognitive skills such as numeracy competencies: (i) educational choices (e.g.
whether to pursue a college degree) are easier tomanipulate bymeans of parental cultural and
economic resources (e.g. educational aspirations, interactions with teachers, or ﬁnancial
resources) than children’s cognitive development (Bills 2016; Rotman, Shavit, and Shalev
2016); (ii) parents might consider educational degrees more important for class reproduction
because in so-called meritocratic societies certiﬁcates serve as entitlements to certain occupa-
tional positions on labour markets and as signals for employers’ hiring decisions (Bills 2003;
Bukodi and Goldthorpe 2016; Rotman, Shavit, and Shalev 2016); (iii) certiﬁcates are not only
more easily observable for employers but also for parents and children and thus might attract
greater attention; (iv) attainment not only depends on cognitive skills, but also on non-
cognitive traits (e.g. conscientiousness, perseverance, or self-control) that children from
higher social backgrounds are better equipped with (e.g. Heckman and Rubinstein 2001).1
Based on these considerations, we expect social background eﬀects to be stronger for
educational attainment than for educational achievement. While this prediction may
seem straightforward, it has, to our knowledge, not been thoroughly tested. Thus, a ﬁrst
goal of our study is to do so using consistent samples and methods for a large set of
advanced economies. Our analysis will reveal how closely social background eﬀects on
formal qualiﬁcations and actual competencies are aligned within countries, but the
strength of this alignment will also have implications for patterns of cross-
country variation: a weak alignment implies that country rankings are sensitive to how
educational success is conceptualised. A second goal of our analysis therefore is to
examine whether patterns of cross-national variation in the strength of social back-
ground eﬀects depend on, a), whether educational success is conceptualised in terms of
attainment or achievement and, b), whether it is measured in absolute or relative terms
(see below).
Our analysis is concerned with the total eﬀects of parental background on educational
attainment and educational achievement in adulthood. While we analyse both outcomes
separately, this does not mean that we consider them independent. In fact, the two are
likely strongly interdependent. On the one hand, achievement and competencies inﬂu-
ence attainment, for example, by aﬀecting enrolment decisions and eligibility for educa-
tional programmes. On the other hand, educational attainment and learning in schools
can be expected to aﬀect the development of competencies. For attainment, the total
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background eﬀect thus encompasses both an indirect channel that operates through
educational achievement and a direct channel that does not.2 Similarly, the total back-
ground eﬀect for educational achievement comprises an indirect channel that operates
through attainment and a direct channel that does not.
A comprehensive empirical analysis of the life-course processes that link family
background to educational outcomes in adulthood would model the mutual and dynamic
feedback eﬀects between educational attainment and achievement. However, estimating
such a model requires either very strong assumptions or much richer data than we have
at our disposal. Our aim therefore merely is to assess the total eﬀects of family back-
ground on the diﬀerent educational outcomes. Attainment and achievement, while
closely related, are not the same thing. It therefore is an empirical question whether the
total family background eﬀect is systematically stronger for one than the other (above, we
discussed why it might be stronger for attainment). It is also an empirical question to
what extent countries with strong total background eﬀects for attainment show similarly
strong ones for achievement. These are the questions that motivate our analysis and that
have also motivated previous studies like Brunello and Checchi (2007).
Relative vs. absolute attainment/achievement
Our goal of comparing the strength of social background eﬀects across the two dimen-
sions of educational success is complicated by the fact that attainment and competencies
are measured on diﬀerent scales. One way to address this issue at least partially is to focus
on the relative rank of individuals in the respective distributions (Tam 2016).
The distinction between absolute and relative levels of education is not merely
a measurement issue, however. Education in absolute terms refers to the intrinsic value
of education as cognitive development and socialisation, while education in relative terms
focuses more strongly on status competition (Shavit and Park 2016; Sørensen 1979;
Thurow 1975; Ultee 1980). Recent studies have increasingly looked at educational success
in relative terms because education may partly function as a ‘positional good’ (Bills 2016;
Bol 2015; Di Stasio, Bol, and van de Werfhorst 2016; Shavit and Park 2016; Tam 2016).
According to this perspective, status attainment depends not only on the absolute level of
educational success but also on one’s rank in the overall educational distribution.
This positional perspective is still rare in research on social background eﬀects, with
most studies focusing on absolute diﬀerences in educational outcomes (e.g Brunello and
Checchi 2007; Horn 2009; Marks 2005; Pfeﬀer 2015). There are a few exceptions,
however, including Bukodi and Goldthorpe (2016) and Rotman, Shavit, and Shalev
(2016). These studies show that cohort trends in social background eﬀects may look
quite diﬀerent for absolute and relative measures of educational success. Our second goal
therefore is to explore if patterns of cross-national variation in social background eﬀects
depend on whether educational success is measured in absolute or relative terms.
The role of education systems
As a third goal, we (re-)examine how the strength of social background eﬀects relates to
three education system characteristics. The ﬁrst two, tracking and vocational orientation
in upper secondary education, have received considerable attention in previous research.
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Tracking refers to the separation of students into diﬀerent tracks or programmes, usually
according to (perceived) academic abilities (van de Werfhorst and Mijs 2010). Tracking
may reinforce social inequality in educational attainment because it raises ‘information
requirements for students to successfully navigate their educational careers’ (Pfeﬀer 2015,
353). Moreover, when allocation to diﬀerent tracks is based on (prior) academic achieve-
ment, higher class children should be more likely to attend higher tracks because their
families ‘are more likely to provide a better environment for the development of talent in
the early stages of individual life’ (Brunello and Checchi 2007, 796). Attendance of
diﬀerent tracks may then further reinforce social background eﬀects, for example, due
to diﬀerences in school environments, curricula, or peer eﬀects.
Previous research conﬁrms that tracking increases the inﬂuence of family background
on educational achievement in adolescence (e.g. Horn 2009; van de Werfhorst and Mijs
2010). Brunello and Checchi (2007) ﬁnd that tracking is also associated with stronger
social background eﬀects on educational attainment among adults. Strikingly, they ﬁnd
no such relationship for literacy skills; by contrast, ‘earlier tracking even seems to reduce
the impact of family background on the development of these skills’ (821; emphasis
added). This ﬁnding is surprising enough to warrant re-examination, especially since
educational degrees for the Czech Republic, Germany, Poland, and the UK were more
recently found to be classiﬁed incorrectly in IALS, the dataset used by Brunello and
Checchi (see Gesthuizen, Solga, and Ralf 2011; Solga 2014).
Vocational orientation refers to the extent to which upper secondary education emphasises
occupation-speciﬁc/vocational as opposed to general competencies (Bol and Van de
Werfhorst 2016). One line of argument suggests that vocational orientation ampliﬁes social
inequalities by ‘diverting’working-class children from tertiary education (Mayer, Müller, and
Pollak 2007, 264; Shavit and Müller. 2000). Other scholars suggest an inequality-reducing
eﬀect. Soskice, for example, argues that vocational programmes in upper secondary education
provide students with an ‘incentive structure [. . .] to work hard at school, independent of their
ability level’ (Soskice 1994, 33), whereas in (non-vocational) general education systems ‘the
incentives to work hard academically are [. . .] limited for young people with little chance of
getting into higher education’ (55).
Previous ﬁndings for the relationship between the vocational orientation of upper
secondary education and inequalities in educational success are inconclusive. Brunello
and Checchi's (2007) analysis of working-age adults suggests that a stronger vocational
orientation reduces background eﬀects on both attainment and achievement. Other
studies, including studies of student achievement (Horn 2009) and adult attainment
(Pfeﬀer 2015), ﬁnd no clear eﬀects. Given these inconsistent results, our analysis revisits
the role of vocational orientation.
As a new contribution to the literature, we examine the role of formal and non-formal
adult education and training (AET), since we consider adults in our study and know that
participation rates in AET vary widely across countries (Cedefop 2015). Participation in AET
during the work career may contribute to adults’ educational attainment in terms of degrees
(especially formal AET) and also to their educational achievement in terms of skills (both
formal and non-formal AET). The net eﬀect of AET on the strength of social background
eﬀects could in principle go either way. The predominant conclusion in the rather small
empirical literature seems to be that AET participation increases rather than reduces social
inequalities (Boudard and Rubenson 2003; Cincinnato et al. 2016; Müller and Jacob 2008).
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However, previous research has mostly looked at social inequalities in AET participa-
tion – and not at the relationship between AET and inequalities in educational outcomes.
Many studies also fail to diﬀerentiate between formal and non-formal AET. There are
reasons to expect that formal AET is inequality-enhancing, especially regarding educational
attainment. Formal AET programmes may function as ‘second chances’ for children from
privileged families who failed to realise their own and/or their parents’ educational goals in
their initial cycle of studies (Hillmert and Jacob 2005). Non-formal AET, especially when
work(place)-related or provided in non-market settings (e.g. public training programmes
for the unemployed), might be more inclusive and reduce initial skills inequalities (Müller
and Jacob 2008). Against this background, we will investigate whether a country’s AET
regime, measured as the prevalence of formal and non-formal AET among 30-to-49-year-
olds, is related to social background eﬀects on educational success in adulthood.
Data and methods
Individual-level data and sample restrictions
Our individual-level data come from the ﬁrst and second rounds of PIAAC, conducted in
2011/12 and 2014/15, respectively (OECD 2013a, 2016).3 PIAAC provides high-quality
measures of educational attainment and internationally comparable data on the literacy and
numeracy proﬁciency of working-age adults (OECD 2013a). The proﬁciency measures are
based on an assessment component consisting of generic cognitive test items (OECD 2013b).
Weuse 23 of the 33 countries that participated in PIAAC (see Figure 1 for a list). Ten countries
are excluded because of missing information and/or problems with the data.4 We restrict the
analysis to respondents aged 30 to 49. The lower bound ensures that most respondents have
completed their initial educational biography whereas the upper bound guarantees a good
matchwith the education systemmeasures.We exclude respondents who did not obtain their
highest degree in the country where they participated in the survey. After applying these
sample restrictions and dropping so-called literacy-related non-respondents (OECD 2013a,
2013b) as well as a small share of cases with missing information (less than seven percent of
those meeting the sample restrictions), we end up with a total of 51,920 cases.
Individual-level variables
Educational attainment is measured in terms of the number of years of education typically
required to attain a person’s highest degree. Educational achievement is measured using the
PIAAC competency scores. We focus on numeracy proﬁciency, which tends to be a stronger
predictor of labour market outcomes than literacy (Hanushek et al. 2015). We also reran the
analysis with literacy, with qualitatively similar results (see Online Appendix, Section C).
For educational achievement, we use the PIAAC competency scores. They are quite
uncertain because each respondent completed only a relatively small number of test items.
To account for this uncertainty, we use the ten ‘plausible values’ (OECD 2013b) provided in
the PIAAC data: we run all analyses involving a competencymeasure ten times, once for each
plausible value, and obtain ﬁnal point estimates and standard errors using the appropriate
rules (Little and Rubin 2002). The numeracy scale ranges from 0 to 500, with a mean of
approximately 274 and a standard deviation of approximately 53 points for our sample.
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To assess social background eﬀects on absolute levels of education, we use the untrans-
formedmeasures of attainment (years of education) and achievement (numeracy). To capture
relative inequalities, we compute the respondent’s percentile rank in the attainment/achieve-
ment distribution for the country-cohort that he/she belongs to (see, e.g. Bol 2015).
The only measure of social background available in the PIAAC data is parents’
educational attainment, which is provided in three categories: neither parent has com-
pleted upper secondary education; at least one parent has completed upper secondary or
non-tertiary post-secondary education; at least one parent has completed tertiary educa-
tion. We code these categories as 0, 1, and 2, respectively, and treat the predictor as
continuous in the regressions. This has the advantage of capturing the magnitude of
social background eﬀects in a single parameter. Our approach follows that of Brunello
and Checchi (2007, 809 and note 36).
We include a set of standard controls in the regression models: the respondent’s sex, age
(ﬁve-year groups), and foreign-birth/foreign-language status. The latter is a four-category
measure indicating whether the respondent was born in the country where they partici-
pated in the survey and whether the language of the test was their ﬁrst language. Online
Appendix Table A1 shows country-speciﬁc means and proportions for these variables.
Country-level variables
To investigate whether tracking and vocational orientation moderate social background
eﬀects on educational success, we use the education system measures provided in
Brunello and Checchi (2007). The extent of tracking is measured as the fraction of the
total length of primary and secondary education that is spent in tracked programmes or
school types. Vocational orientation is measured as the share of students in upper
secondary education who attend vocational programmes.
We match the education system measures for the mid-1980s and mid-1990s to
individual respondents based on their year of birth (2012/2014 minus age at the
time of the interview for ﬁrst-/second-round countries).5 We assign the mid-1980s
values of the education system measures to respondents born between 1963 and
1974 and the mid-1990s values to respondents born from 1975 to 1984. For Chile
and Korea, we exclude the older birth cohort from the analysis because the values
for the mid-1980s are unknown.
We measure the prevalence of adult education and training (AET) at the country
level, diﬀerentiating between formal and non-formal AET. These are calculated from
the PIAAC data as the proportion of respondents aged 30 to 49 who had partici-
pated in a measure of the given type within the 12 months preceding the interview.
The AET measures thus capture the overall prevalence of AET in a country. We
prefer the country-level measure to including AET participation at the individual
level because participation in the last 12 months is a potentially noisy measure of an
individual’s longer-term (cumulative) AET participation. This noise would lead to
an underestimation of the importance of AET for educational outcomes.
Table A2 in the Online Appendix lists the values of the education system
measures in the original metric. For the regression analyses, we z-standardise
them (mean of 0 and standard deviation of 1). Table A3 shows pairwise correlations
between the country-level variables. The correlation between tracking and vocational
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orientation is quite high (.61 for the mid-1980s and .67 for the mid-1990s).
Moreover, participation in formal AET tends to be lower in countries with early
tracking (r ≈ −.45). The correlation between participation rates in formal and non-
formal AET is .53. Thus, countries with higher participation in formal programmes
tend to show higher non-formal AET participation, but the relationship is far from
perfect.
Analytical strategy and statistical methods
The coeﬃcient of primary interest in our analysis is the one on parental education.
To address our ﬁrst research question – whether social background eﬀects are
stronger for attainment or for achievement – we can only analyse relative educa-
tional success, that is, an individual’s percentile rank in the distribution of years of
schooling and competencies because the absolute levels of the two dimensions of
educational success are not comparable (Tam 2016). Concerning our second
research question, we compare patterns of country variation in the strength of
background eﬀects across the four outcome measures (attainment vs. achievement
and absolute vs. relative). To answer our third research question, we study whether
country(-cohort) diﬀerences in tracking, vocational orientation, and AET participa-
tion moderate the relationship between parental education and the four outcome
measures. Here, we focus on cross-level interactions between the education system
measures and the parental education measure.
Our data have a hierarchical structure where individuals are nested in cohorts, countries,
and combinations of countries and cohorts (country-cohorts). Taking the resulting inter-
dependencies among observations into account is essential for achieving correct statistical
inference.We therefore estimatemixed-eﬀects (multilevel) models with random eﬀects at the
country and country-cohort levels to capture unexplained similarities among respondents
from the same country/country-cohort. At both levels, we include a random intercept term as
well as a random slope on parental education, the latter being crucial for inference about the
cross-level interactions (Heisig and Schaeﬀer 2019). One might suggest that we include
another layer of random eﬀects at the cohort level to model similarities among respondents
who belong to the same cohort, but come from diﬀerent countries (e.g. due to common
supranational shocks). With two cohorts, such cohort-level random eﬀects are diﬃcult to
estimate, however. We therefore capture potential common shocks (and age eﬀects) by
including age among the predictors in the ﬁxed part of the model (Schmidt-Catran and
Fairbrother 2016).
We estimate all models in R (R Core Team 2017) using the lme4 (Bates et al. 2017) and
lmerTest (Kuznetsova, Brockhoﬀ, and Rune 2017) packages. We use Restricted
Maximum Likelihood estimation and the Satterthwaite method to approximate degrees
of freedom for calculating p-values (Elﬀ et al. Forthcoming). While we have taken great
care to achieve accurate statistical inference, we note that our estimation approach does
not allow us to use the replication weights provided with the data. We therefore cannot
fully account for the country-speciﬁc sampling designs, so the standard errors and
p-values reported below should be taken with a grain of salt.
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Results
Social background eﬀects in attainment vs. achievement
The ﬁrst set of results concerns the relationship between social background eﬀects
on attainment vs. achievement. We use four diﬀerent outcome measures: the within-
country-cohort percentile rank for years of education and numeracy as relative
measures, and the number of years of education and the numeracy score as absolute
measures. We regress each of these measures on parental education and the con-
trols, including a random intercept and a random slope for parental education at the
country and the country-cohort levels. Combining the ﬁxed and random parts of
each model yields four sets of country-speciﬁc coeﬃcients on parental education,
which are plotted in Figure 1. For simplicity, we ignore variation of the background
eﬀects at the country-cohort level (which is generally very small) and plot a single
predicted slope per country.
Panel A of Figure 1 shows social background eﬀects for the relative measures,
which are directly comparable. If social background eﬀects were similarly strong for
both attainment and achievement, we would expect the two measurements to be
more or less identical. This scenario is represented by the dashed diagonal line with
a slope of 1. The actual empirical pattern deviates systematically from this scenario.
It is summarised by the ﬂatter solid line with a slope of .5. Crucially, the inﬂuence
of parental education is weaker for educational achievement than for attainment in
all countries. This conﬁrms our ﬁrst expectation.
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Figure 1. Social background eﬀects on years of education (attainment) and numeracy (achievement) in 23
countries.
Countries included: Austria (AUT), Belgium (BEL), Canada (CAN), Chile (CHL), Czech Republic (CZE), Denmark
(DNK), Finland (FIN), France (FRA), Germany (GER), Great Britain (GBR), Greece (GRC), Ireland (IRL), Italy (ITA),
Japan (JPN), Korea (KOR), Netherlands (NLD), New Zealand (NZL), Norway (NOR), Poland (POL), Spain (ESP),
Sweden (SWE), Turkey (TUR), USA (USA).
Source: PIAAC, own calculations.
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The diﬀerences in eﬀect sizes across the two dimensions are meaningful. As an example,
consider the predicted background eﬀects for Spain, which is located in the middle of the
range of background eﬀects and close to the regression line. For years of education, the
predicted slope of parental education is 15.7, implying that children of high-educated
parents are, on average, placed 31.4 percentile points above children of low-educated
parents in the distribution of attainment (because the parental education variable ranges
from 0 to 2 and 15.7*2 = 31.4). For numeracy, the predicted diﬀerence is ‘only’ 23 (= 2*11.5)
percentile points.
Panel A also shows that countries diﬀer substantially in the size of social background
eﬀects. The Nordic countries, Korea, New Zealand, Austria and the Netherlands cluster
in the lower-left half of the plot, indicating comparatively low social background eﬀects
on both dimensions. The Mediterranean and Western European countries, as well as the
U.S., cluster in the middle. The largest social background eﬀects, especially in terms of
attainment, are found in the Eastern European countries.
Panel B of Figure 1 repeats the analysis for the absolute measures of educational success.
The x-axis is now interpreted as the predicted diﬀerence in the (adult) child’s years of
education between low and middle (or middle and high) educated parents. The y-axis shows
the predicted diﬀerence in numeracy proﬁciency. Taking the example of Spain (which again
falls into the middle of the range for both outcomes), the predicted slopes imply that adults
with high-educated parents have, on average, 3.8 (= 2*1.9) additional years of education
relative to adults with low-educated parents. For numeracy, the diﬀerence is 37.4 (2*18.7)
points, which corresponds to more than 70 percent of a standard deviation.
Because of the diﬀerent scales, the coeﬃcients cannot be compared directly. The
correlation remains high (.79), however. More importantly and related to our second
research goal, we see that the overall ordering of countries is quite similar to Panel
A. However, there are some interesting outliers: For Canada, the U.S., Great Britain,
Ireland, and Chile we see surprisingly strong background eﬀects on numeracy, given the
strength of background eﬀects on attainment in these countries (i.e. these cases are
located substantially above the regression line). In a second group of countries, back-
ground eﬀects on numeracy are unexpectedly weak, given the strength of background
eﬀects on attainment. The most noteworthy case is Italy, which shows the strongest
background eﬀect on years of education but falls into the middle of the distribution when
it comes to the background eﬀect on numeracy.
To ascertain the robustness of these results, we repeated the analysis in Figure 1 with
an alternative measure of the association between the four outcome measures and
parental education: the proportion of variance in the outcomes that is explained by
parental education. Results were similar to those in Figure 1 (for details, see Section B of
the Online Appendix).
The role of education systems
We now address our third research question: whether education system characteristics
moderate the strength of social background eﬀects. We estimate ﬁve models for each for
the four outcome measures. All models include all individual-level control variables,
together with random intercepts and slopes for parental education at the country and
country-cohort levels. The ﬁrst model only includes parental education and the controls.
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This is the baseline speciﬁcation underlying Figure 1. The second to fourth models
include the diﬀerent education system characteristics one at a time, while the ﬁfth
model includes all characteristics simultaneously. Coeﬃcient estimates for the control
variables are shown in Section D of the Online Appendix.
Table 1 displays coeﬃcient estimates for the relative measures, with the percentile rank
of years of education (Models 1 to 5) and of numeracy (Models 6 to 10) as dependent
variables.6 At 14.49 percentile points, the coeﬃcient for parental education is higher in
the baseline model for years of education (Model 1) than in the corresponding model for
numeracy (10.60 percentile points, Model 6). Again, this is consistent with our ﬁrst
expectation (and Figure 1).
Models 2 and 7 add the tracking measure and its interaction with parental education.
The interaction term is of central interest, as it shows how the strength of the social
background eﬀect changes with the extent of tracking. InModel 2, the sign of the coeﬃcient
for years of education is positive and signiﬁcant. We ﬁnd a smaller and statistically
insigniﬁcant positive eﬀect for numeracy in Model 7. Substantively, the estimate in
Model 2 implies that a standard deviation increase in tracking strength raises the percentile
gap in years of education between adults with low- and high-educated parents by about 2.6
(2*1.31) percentile points. This ﬁnding is consistent with previous evidence that tracking
exacerbates social inequalities in educational success. However, we only ﬁnd a signiﬁcant
eﬀect for years of education (and not for numeracy), and even the eﬀect for years of
education is not robust to the inclusion of the vocational orientation and AET measures
(Model 5).
Models 3 and 8 repeat these analyses for vocational orientation. Qualitatively, the
coeﬃcients show a similar pattern as in the case of tracking: The main eﬀects of
vocational orientation suggest that a larger vocational education sector is associated
with lower relative attainment and achievement for adults with low-educated parents,
and the interactions with parental education are positively signed, indicating an inequal-
ity-increasing eﬀect of vocational education. The coeﬃcient estimates are smaller than
for tracking, however, and do not reach statistical signiﬁcance.
Models 4 and 9 include the shares of formal and non-formal AET participation and their
interactions with parental education. We ﬁnd a similar pattern for both years of education
and numeracy: For formal AET participation, we ﬁnd positive interaction eﬀects suggesting
that a higher share of formal AET participation is associated with increased social back-
ground eﬀects. The coeﬃcient estimates are not statistically signiﬁcant, however. For non-
formal AET participation, we ﬁnd statistically signiﬁcant and sizeable negative interactions,
indicating that higher shares of non-formal AET are associated with weaker background
eﬀects for both (relative) years of education and numeracy.
Models 5 and 10 include all education system measures simultaneously. All coeﬃcient
estimates retain the same sign as in the preceding speciﬁcations. The interaction of non-
formal AET with parental education retains its large coeﬃcient size and statistical signiﬁ-
cance. Apart from this, there are no further statistically signiﬁcant eﬀects in the full model.
Table 2 shows equivalent models for the absolute measures of educational success. The
interaction between tracking and parental education is statistically signiﬁcant only for
years of education as the outcome. Here, the eﬀect size indicates a moderate, but
substantively meaningful inequality-exacerbating eﬀect: According to the full model
(Model 5), a one standard deviation increase in tracking raises the gap in years of
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education between adults with high- and low-educated parents by about one third of
a school year (2*.17 = .34). This implies that the predicted diﬀerence between children
with high- and low-educated parents is approximately 1.2 years larger in the most
strongly tracking than in the least strongly tracking countries.7 For numeracy, the gap
between adults with high and low parental education is predicted to grow by 0.52 (2*.26)
points per standard deviation increase in the tracking measure, which equates to a very
modest 1% of the overall standard deviation of 53 points.8 For vocational orientation, the
point estimates in Models 3 and 8 suggest a very modest inequality-increasing eﬀect.
None of the eﬀects is statistically signiﬁcant, however. These results are qualitatively
similar to those for the relative outcomes.
Results for the AET participation measures also resemble those from Table 1.
Focussing on the interaction eﬀects in the full models (Models 5 and 10), we again
ﬁnd that a higher share of formal AET participation is associated with increased
social background eﬀects, while the opposite is true for non-formal AET. For non-
formal AET, both the main eﬀect and the interaction with parental education are
statistically signiﬁcant; for formal AET the interaction is signiﬁcant in three out of
four models.9 The magnitude of the coeﬃcient estimates is substantial, especially for
non-formal AET. To see this, compare the predicted diﬀerence in numeracy accord-
ing to Model 10: In a country with average tracking, vocational orientation, formal-
and non-formal AET, children with high-educated parents are predicted to score 36
points (2*17.88) higher on the numeracy scale than children with low-educated
parents (recall that we treat parental education as a continuous variable that ranges
from 0 to 2). Compare this to an otherwise similar country with a share of non-
formal AET participation that is one standard deviation above the mean. In this
case, the predicted gap is ‘only’ 27 points (2*17.88 + 20.53 + 2*–4.33–20.53). This
reduction of 9 (= 36–27) points corresponds to 17% of a standard deviation for the
numeracy scores.
As a robustness check, we computed DFBETA and Cook’s D statistics for the full
speciﬁcations (Models 5 and 10 in Tables 2 and 3) to assess the possibility that individual
country cases have an undue inﬂuence on the regression results. These checks, reported
in Section F of the Online Appendix, indicate that the qualitative conclusions concerning
the interactions between the education system measures and parental education do not
hinge on the inclusion of individual countries.
We also explored whether our ﬁndings are robust to the inclusion of two
additional education system characteristics, the prevalence of private school atten-
dance (e.g. Brunello and Checchi 2007) and the centralisation of exit exams (e.g. Bol
and Van de Werfhorst 2016). We report these results in Section E of the Online
Appendix. Overall, private school attendance and central exit exams are only weakly
related to the strength of background eﬀects. Only for educational attainment do we
ﬁnd some evidence that the association between parental education and educational
attainment is weaker when the prevalence of private schools is low. Importantly, the
main results from Tables 1 and 2 above continue to hold when we add the two
additional education system characteristics (and their interactions with parental
education) to the regressions.
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Discussion and conclusions
Our analysis provides clear evidence that social background eﬀects are systematically
stronger for educational attainment (formal qualiﬁcations translated into years of
education) than for educational achievement (actual competencies in terms of numer-
acy skills). Among a set of 23 diverse economies, we do not ﬁnd a single case where the
association between parental education and educational success – measured in terms of
the percentile rank advantage of adults with higher-educated parents – is stronger for
competencies than for years of education. This result is consistent with the idea that
the advantages enjoyed by socially privileged children are more readily converted into
degrees than into competencies (Rotman, Shavit, and Shalev 2016). Further research is
needed to illuminate the mechanisms underlying this striking result.
We also investigated whether patterns of cross-national variation in the strength of
social background eﬀects depend on the dimension of educational success under study
(attainment vs. achievement) and/or on whether success is measured in absolute or
relative terms. In general, the extent of co-variation in the estimated social background
eﬀects is substantial (see Figure 1), indicating that country rankings should not depend
too strongly on how educational success is measured. However, some countries exhibit
unusually large or small background eﬀects on numeracy given the strength of back-
ground eﬀects for years of education. Canada, the U.S., and Chile – and, to a lesser extent,
Ireland and Great Britain – belong to the ﬁrst group where social background eﬀects on
competencies are surprisingly large given inequalities in schooling. A tentative explana-
tion of this result is that the payoﬀ to formal schooling (in terms of the actual competency
gain) is higher for children from privileged backgrounds in these countries. This would
seem consistent with the relatively large variation in the quality of schools (partly due to
residential segregation) and higher education institutions in those countries. At the other
end of the spectrum, we have Italy – and, to a lesser extent, Finland and Japan –where the
competency advantage associated with a more privileged background is small given the
magnitude of attainment diﬀerentials. In these countries, the additional years of educa-
tion acquired by privileged children seem to have only limited returns in terms of
competencies. Future research could shed light on the dynamics underlying these inter-
esting cross-sectional patterns, ideally using individual-level longitudinal data on com-
petency development.
A further goal of our analysis was to (re-)examine the role of education systems in
shaping social background eﬀects on educational outcomes. Most previous studies, many
of which focus on school-aged children and adolescents, conclude that tracking rein-
forces background eﬀects. Our results are consistent with this result, as the interaction
between tracking and parental education is consistently positive. The size of the interac-
tion appears modest, however. It is most consistent and robust for absolute years of
education (Table 2, Model 5). The predicted diﬀerence between children with high- and
low-educated parents is approximately 1.2 years larger in the earliest-tracking than in the
latest-tracking countries. We cannot replicate Brunello and Checchi’s result that tracking
reduces social background eﬀects on competencies, as we ﬁnd weak positive and statis-
tically insigniﬁcant interactions when numeracy skills are the outcome. Our ﬁndings are
thus somewhat less ‘paradoxical’ than those of Brunello and Checchi, who ﬁnd the eﬀect
of tracking to run in opposite directions for attainment and achievement. However, it
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remains surprising that larger inequalities in attainment in strongly tracking countries do
not seem to translate into equally large inequalities in achievement. Our ﬁndings indicate
that this counterintuitive pattern is at least partly due to the Anglo-Saxon countries: if
tracking exacerbates social inequalities, we should expect to see weak background eﬀects
in these countries with their comprehensive school systems. As noted above, the data ﬁt
this prediction much better for educational attainment than for numeracy skills.
We ﬁnd no clear results for the vocational orientation of upper secondary education.
Its interaction eﬀects with parental education, while small, are consistently positive,
hinting at the possibility that vocational education is associated with somewhat stronger
background eﬀects. The incentive mechanism emphasised by Soskice (1994), which
suggests an inequality-reducing eﬀect, is not supported by our analysis. Heisig and
Solga (2015) found that vocational orientation is associated with higher competencies
for less-educated adults, and hence with a smaller skills gap between less- and inter-
mediate-educated adults. Interestingly, this smaller gap does not seem to coincide with
weaker social background eﬀects. Further research is needed to better understand how
these ﬁndings ﬁt together.
Given our focus on adults, we also explored the role of a country’s adult education and
training regime, a factor that has received only limited attention in previous research.
Results are very diﬀerent for formal and non-formal AET. A higher country-level share of
formal AET is associated with larger social background eﬀects in terms of absolute
outcomes, while the eﬀects for relative outcomes are positive but insigniﬁcant. The
opposite is true for non-formal AET participation: Here, we consistently ﬁnd that non-
formal AET is associated with smaller inequalities by social background. Despite con-
cerns about endogeneity and reverse causality (see below), these strong and divergent
results for formal and non-formal AET are intriguing and worthy of further investiga-
tion. One possible explanation for the divergence is that formal AET may often be
initiated by individuals themselves, thus providing a ‘second chance’ primarily for
those from privileged backgrounds. Non-formal AET, by contrast, may be more often
organised by employers or public agents such as employment agencies. We cannot
further pursue these possibilities due to space and data constraints, but our results
suggest that AET institutions may play an important role in accounting for the eﬀect
of social background on educational outcomes in adulthood.
An obvious limitation of our study lies in its cross-sectional country-comparative design.
We therefore note that the ‘eﬀects’ of the education system measures should not be
interpreted causally. A ﬁrst caveat is that we cannot rule out the possibility that the
relationships are at least partly attributable to unobserved country- and individual-level
factors. Second, the causal pathways are by no means clear-cut, especially for AET
participation. For instance, the fact that we ﬁnd a positive, signiﬁcant eﬀect of the share
of non-formalAET on years of education is puzzling given that non-formal programmes do
not lead to recognised educational degrees. It is possible that non-formal measures serve as
stepping stones on the way to formal degrees, but another plausible explanation is that the
observed association is due to reverse causality. If those with higher levels of education are
more likely to participate in AET (because of self-selection and/or because employers are
more likely to select them), then higher educational success among adults from disadvan-
taged backgrounds may be a source as much as a consequence of higher AET participation
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rates. Future research should employ alternative designs that allow for a more credible
identiﬁcation of causal eﬀects (e.g. eﬀects of policy changes).
Despite these caveats, our study has produced several noteworthy ﬁndings. The result
that social background is more strongly related to educational attainment than to
achievement has, to our knowledge, not been demonstrated as clearly and for as large
and diverse a set of countries. It could be viewed as a ‘stylised fact’ that theories of
educational decision-making and competence development should be able to explain.
We could not conﬁrm Brunello and Checchi’s paradoxical ﬁnding of an inequality-
reducing eﬀect of tracking on competencies in adulthood; but neither did we ﬁnd the
inequality-increasing eﬀect that one might expect. Finally, our results indicate that AET
participation is an important factor to consider if we want to understand the long-term
eﬀects of social origins on educational outcomes in adulthood.
Notes
1. It is worth noting that the ‘key information-processing skills’ (OECD 2013a, 3) assessed in
PIAAC, the data base for our empirical analysis, do not fully coincide with curricular
notions of academic performance in formal education. This discrepancy between the
notions of skills embedded in school curricula and in the PIAAC assessments is another
reason why the strength of social background eﬀects might depend on the measure of
educational success. It does not seem clear, however, whether it should lead to systematically
stronger or weaker background eﬀects for attainment rather than achievement.
2. We use the term ‘direct’ in a relative sense (i.e. relative to the achievement channel) to
denote any eﬀect of background on attainment that does not operate via achievement. The
direct eﬀect thus deﬁned may of course be indirect in the sense that the parental background
eﬀect may be mediated by other factors, for example, by diﬀerential educational decision-
making conditional on academic performance.
3. For all countries except Germany and the U.S., we use the latest version of the public use
ﬁles released on 28 June 2016, and available at http://www.oecd.org/skills/piaac/publicda
taandanalysis/. For the U.S., we use the Combined 2012/2014 U.S. International PUF, which
is available under the same address and includes additional cases from a second round of
data collection. For Germany, we use version 1.1.0 of the so-called ‘Prime Age’ data, which
include more ﬁne-grained information than the German PUF and additional cases from an
oversample of East German respondents (Solga and Heisig 2015).
4. We exclude Australia and the Philippines because they do not provide public-use ﬁles, Cyprus
because of a very high share of literacy-related non-respondents (OECD 2013a), and Russia
because of concerns about data quality. Estonia, Israel, Lithuania, Singapore, Slovakia, and
Slovenia were dropped because our source for the tracking and vocational orientation
measures (Brunello and Checchi 2007) provides no values for the cohorts we study.
5. For the few countries for which the PIAAC public-use ﬁles provide age only in terms of ﬁve-
year groups, we used the midpoints of the age categories.
6. The variance components give some cause for concern (e.g. the spike in the intercept
variance at the country-cohort level and the concomitant drop in the intercept variance at
the country level in Model 8). These issues appear to stem from the fact that there is very
little variation in the parental education slope at the country-cohort level. Reassuringly, the
coeﬃcients of interest (in particular, the cross-level interactions between the education
system measures and parental education) are very similar when we drop the random slope
on parental education at the country-cohort level (available upon request). We prefer to
present results based on models that include the random slope at the country-cohort level
because these tend to be slightly more conservative (larger standard errors).
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7. The standardised tracking measure ranges from −1.6 to 1.9, so the increase in the high-low
gap per unit (i.e. standard deviation) increase in the tracking measure has to be multiplied
by 3.5 to obtain the predicted diﬀerence in the gap between the earliest and latest tracking
countries, and 3.5 * .34 ≈ 1.2.
8. Using the natural logarithm of numeracy as the dependent variable, as done by Brunello and
Checchi (2007), yields qualitatively similar results (available upon request).
9. The main eﬀect of formal AET participation is surprisingly large and negative, suggesting
that numeracy skills tend to be lower in countries with higher formal AET participation.
Robustness checks presented in Section F of the Online Appendix (see Figure F4) indicate
that a good portion of this counterintuitive result is attributable to an inﬂuential country
case: Chile.
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